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By the end of this lecture the student will be able to: 


1.Compare between the 3 pathways of complement activation 


2- Describe the biological effects of complement 


3.Outline the importance and mechanisms of complement 


regulation 
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COMPLEMENT SYSTEM J 


9 basic proteins: C1-C9 
Others 
Factors B,D,Properdin 


Serum & tissue fluids 
(except CSF & urine) 


Circulate in inactive form 


® in cascade manner 


| COMPLEMENT SYSTEM J 


1) Defense against microbes 


2) Removal of immune complexes 


Classical pathway Lectin pathway Alternative pathway 
Antibody dependent A Antibody independent 
AF 
(adaptive immunity) | (Innate immunity) 


Generation of membrane attack complex (MAC): p: 


C5b6789 (Common final pathway) 


s eoa cag > released 
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Classical pathway 


Humoral (Adaptive) immunity 
By Ag-Ab complex 


2 Involved Components 


C1 to C9 


Classical pathway 


2 Initiation & 1** component activated 
Ab: IgM (most efficient) or IgG 


e Binds Microbial (Ag) surface 
e Interaction with Clq 
e © Clr & CIs 
= Clars cleaves C4& C2 


Lectin pathway 


Innate immunity by microbes (bacteria) without Ab 


 —N WM Mannose 
h P Mannose 

IN — binding 
lectin 


2 Involved components 
a) C2 to C9 
b) Mannose binding lectin (MBL) 


> Initiation 8 1°! component activated 


Mannose binding lectin (MBL) [similar in structure to Clars] 


e Binds polysaccharide (mannose) on bacterial surface 
= Cleavage of C4 & C2 


Classical pathway Lectin pathway 
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Alternative pathway 
SB. 
| 3a 
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Innate immunity by 
Microbes (bacteria & fungi) without Ab 


2 involved components 


a) C3,C5 to C9 


b) Factor B, D & Properdin (P) | N 


0 — 


Stabilized b 
2 Initiation 8 1°! component activated properdin” 


Spontaneous cleavage of C3 
e C3b binds microbial surface 
e Factor B, D& Properdin binds C3b 


Classical pathway Lectin pathway 


2 MAC: Membrane attack complex (Common final pathway) 


C5b binds C6,7,8 & multiple molecules of C9 (polymerized) 


7 
C5b6789: MAC 
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Pores in target membrane 


Y E 
Ent y of water convertase * 


Osmotic swelling N (M i y E کس‎ TA ١ 
۷ ا‎ SE eds FT | 
Lysis of target 


Membrane attack 
complex (MAC) 


Classical pathway 


Lectin pathway Alternative pathway 
Innate immunity by microbes Innate immunity by microbes 
Type of immunit H I (Adapt it 
JP J 00۵٥ (bacteria) without Ab (bacteria & fungi) without Ab 
a) C2to C9 a) C3,C5 to C9 
| CltoCo 
components b) Mannose binding lectin (MBL) b) Factor B, D & Properdin (P) 
Ab: IgM (most efficient) or IgG 


Mannose binding lectin (MBL) 
> Binds Microbial (Ag) surface i 
Initiation 8 


Spontaneous cleavage of C3 
[similar in structure to Clqrs] 
2 Interaction with Clq 


= C3b binds microbial surface 
e Binds polysaccharide (mannose) 
1** activated > © Clr 8 Cls 


component 2 Clqrs cleaves C4& C2 


e Factor B ,D & Properdin bind C3b 
on bacterial surface 
> @of2 associated proteases: 


e Cleavage of C4 & C2 


C5b binds C6,7,8 & multiple molecules of C9 (polymerized) 
۷ 
0556789 : MAC 
: ۷ 
MAC : Membrane Pores in target membrane 
attack complex 1 
(Common final Entry of water 
pathway) 1 
Osmotic swelling 


۷ 
Lysis of target 


I - Cytolysis : by C5b6789 (MAC) 


Insertion of MAC (C5b6789) into cell membrane 2 Lysis of organisms 
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ll- Stimulation of inflammatory response 


C5a receptor 


C5a © | Histamine 


Histamine- 3 


containing — 
granule 
4 \ C3a 
Histamine- ٦ EC 
releasing C3a 


(a) mast cell receptor 
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Attach to their receptors on mast cells 


۷ 


Degranulation & histamine release 


+ vascular permeability 


Mast cell has Fc: R 
for IgE 


ll- Stimulation of inflammatory response 


Attracts & recruits phagocytes (neutrophils) 
to site of infection 


IL8 also causes 


chemotaxis 
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ill- 05011122110118 remoual of immune complexes : by C3b 


C3b coats bacteria & viruses 


l 4 : : Bcaterium 
Binds to CSbR on phagocytes ND. ے٤4‎ 
J E 


Facilitates phagocytosis 


C3b receptor 


= 


Microbe 


— — Mic -ro = ee Recognition Phagocytosis 
Bin di ing of of bound C3b of microbe 
ee icrobe by phagocyte 


(opsomizationm) C3b receptor 


Opsonins * Complement (C3b) 
= Ab (IgG) 
= Acute phase proteins 


Mannose binding lectin 


Fc receptor 
IgG 


| Bcaterium 
=r 


C3b 
C3b receptor 


MQ 


Quiz 1 


Which of the following complement components is an anaphylatoxin? 


C. C2b 
D. C3a 


E. C3b 
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كيف aici‏ اضرار تنشيط Complement‏ 


l- Sialic acid on surface of self cells 


il- Serum proteins 


بروتينات في الدم 


Rapid inactivation of bound C3b 


on host cells 
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il- Serum proteins 


Binds Cl 
l 


Q activation of classical pathway 


